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Spatial pattern of Quercus wutaishanica in natural secondary forest of
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Abstract ; Spatial pattern analysis is an important method for studying population characteristics, interspecies relationships,
as well as the relationships between population and environment. In the present paper, population characteristics of Quercus
wutaishanica in natural secondary forest of Huanglong Mountain were investigated. One natural secondary forest plot ( with
area of 1 hm®) was selected and set up in each Q. wutaishanica-Pinus tabuliformis-Betula platyphylla natural secondary

mixed forest and (. wutaishanica natural secondary pure forest. The data and coordinates of each tree in the two plots were
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measured and recorded following the standards for plot investigation. Using the method of diameter class (instead of the
age) , we converted the classification of different growth stages of (. wutaishanica into size classes for diameter at breast
height (DBH) according to the static life table. Thus, (. wutaishanica was divided into four different growth stages: the
immature stage A, 3 cm < DBH < 10 ¢m; mid-mature stage B, 10 cm < DBH < 20 c¢m; near-mature stage C, 20 cm <
DBH < 30cm; mature and over-mature stage D, DBH = 30 cm. The spatial pattern of Q. wutaishanica was analyzed
through O-ring statistical means for each growth stage by using single variable method and the interconnectedness between
the growth stages by bivariate-analysis method. The results showed the following: (1) The diameter structure of (.
wutaishanica in the two plots was in line with inverted "J" type, indicating that the natural regeneration in the two plots is
better from the perspective of diameter class distribution. (2) There was a close relationship between the spatial pattern and
the scale of (. wutaishanica. It showed random distribution in the two selected plots at a large and medium scale and
aggregated distribution at a small scale, especially at the scale of 0—6 m in plot I. (3) The spatial patterns differed at
different growth stages; young trees exhibited aggregated distribution at a small scale, especially at the scale of 0—11 m in
plot II. (4) The correlation between different growth stages was not identical in the plots. There was no significant
correlation between different growth stages within plot I. The immature and mid-mature individuals showed a significant
positive correlation at a small scale of plot II, whereas the near-mature, mature, and over-mature individuals showed a
significant negative correlation at a small scale. The mid-mature, mature, and over-mature individuals were negatively
correlated at the 2—5-m scale. Q. wutaishanica stand in the natural secondary forest on Huanglong Mountain was one of the
important constituent species. The study of spatial distribution at different growth stages of individual organisms is critical to
capture the growth situation of (). wutaishanica in Huanglong Mountain. Spatial correlation of different growth stages is vital
to understand the development trend of the community as well as to provide an important basis for the development of

structured forest management for greater population density.
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Fig. 1 Spatial distribution of Quercus wutaishanica (left to right is plot I 1I )
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Fig. 3 Spatial pattern of Quercus wutaishanica in Plot I II
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Fig. 4 Spatial pattern of each stage of Quercus wutaishanica in plot 1
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Fig. 5 Spatial pattern of each stage of Quercus wutaishanica in plot 11
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Fig. 6 Associations of different growth stages of Quercus wutaishanica in Plot 1
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Fig. 7 Associations of different growth stages of Quercus wutaishanica in Plot 1

TE/NE b 4l AR B ST B AR B —E RIS L 1 28l A At 11 A g i B
BRI AR B 0 A E G 550/, DM RT DAL , 7 i e I A A R O e FIAR 28 8 3 v B A, 4l IR IR 52
23 [A] FR3 | BHOG AR N A BIR 0 14730 AR AR R AR | Ak T i i A AR e e AR 2 B ot Y LA A IR S o
Tl FRor BOCAERRBEAR L , A T 23 158 PR B, AN e A AR B AR 2247, TR B B 5C
Py MAEREH T o, TR BERS 3 (0.79) , Wy 2Z [6] A4 50 5 4 S B0 A 80 i et B9 B 6 A AR KRG R BR 128
FEH TP AR AR B2 05000 0.79 ,0.48 i FE A mT LAAS Al T oA B JE AR BHOE P54 I R =
SRR MR, A I B 25 VAR 2 LA T SR A AR S0, BRI o0, 7EBEAT BRAMCE & RIS, AT LA
XEREHD T b 2R TIE Mg, IR TEAR T A8 AR BObR A BT

XL ARBROAERRINT 5, R R i AR S s () A A (Y B 3R ER PR 1 5 M W s 4 %
JERIE TR, FREEIREER N S B B R R RS RIS | 2 AR 9 A A7 A SR AT R4 5 A
Fhoe e BREE IR B0 F B IE R R TR B SR A RAR ZE P HORE s | AR A AR B L v A AR
ARRBCREARE 2 HAR SR AR 52 LB« ) 2 PR Sl v S AR AR A AR R K S A B R A 3 e 1
IR ARBREUR O 2432 #k/ hm® M 1T AP IR AR MRECE B 1018 B8/ hm?®  FEAMISZHUZRAF T A 1 524025
S LA T1 PPy 220, 0 RO A R At 7= A — RE ST

IR 10 2 TED S Jm e RUBEAT A AR AR ROBEAR T, R B SR A RHIE AR A R AR W), AR 90 R 2
EOT A X 8 LR IX L AR 25 8] 3 A SR T JR IS o X T A ARRRU AR AR 5, 72550/ RO I, 32y b
R R 7 AR LU SR T A R AR PR e D . TITRE G ROBE Y3 O, 0 o e 3 DB IR K 7055 B AR A 17
FE ISR TR BB A S T BE SR 26 I8 AR TR] 45 8] A3 A A R0 B9 [ A B B i
28 [ ORHME A R IR T AT 0 R R 32 0 FLas T Jm) BB Bt R — 8 1 1 g o T FF 5 b A
G 23 RIS SR A B T FE 43 T ARG I ZS (R3S R 70, DA B e £ 0 ol 2R A A A R ) DX R 4 4
ERRRZE

WFFEAE R R (P 1), B AR XL A RR SRR FA -1 AR AR - R RR b | R B A TR SPR Bl 10 45 1 AR X A2
SE AR A ZE AL AR AR ST (8 17 R 3 RO R T 1) — RO ALY , ik — BT 18] F) 5 4 |

http ; //www.ecologica.cn



9 i FiHSE A BRI AR UEARIL AR AR 25 (B 4 S5 9

WK I ARBR A MR B i R B i 5 A SR L, 7 AR v, EA T O S M g £ P 45 B
AL R, RE R N RS I A TREE IR T . REEIIE BN Z A Tr 2 R
i PR 25 [R)A% SR 0 AT AL RE 2 Y . PRI, LR MR -5 AR Bk (Ui | A MESE ) (Wb -5 BRSE IR 1 (8 3%
JESE) Z B A AR L 5C 2R BSE M b A o5 BE— 2 BF 5T, DU TR A M A TR AR 2 B0 A e T B e IR 5 e A,
Uy i 24 AR AR 2 TR AR

2 % 3Lk ( References) :

[ 1] Jri, Tsed, 4k, AR 8+ R R D REAR I AR BRMRN Py FhE] 524 BT 5T PHALRIMIFAR, 2007, 27(2) : 334-339.

[ 2] Nakashizuka T. Species coexistence in temperate, mixed deciduous forests. Trends in Ecology & Evolution, 2001, 16(4) . 205-210.

[ 3] Moloney K A, Wiegand T. Rings, circles, and null-models for point pattern analysis in ecology. Oikos, 2004, 104(2) : 209-229.

(4] F/NZE. KLU BRI F= TEAR ) 50 S5 4 A 5. BRI B, 2012, (9) : 194-196, 198-198.

(5] ®vhde, BRI, SIHE, LT, ok 4. 2 RIS R 0T 2T b AR OGS0 P B 23 18] 20 70 45 J5) I SCBEtE. MOl B4 5T, 2011, 24(5) .

554-562.

[ 6] Schurr F M, Bossdorf O, Milton S J, Schumacher J. Spatial pattern formation in semi-arid shrubland: a priori predicted versus observed pattern
characteristics. Plant Ecology, 2004, 173(2) ; 271-282.

(7] #MBAR, BOXOHE, skSH, ShaNE, f-Fak. 3L LG B AR ORI X 8 /STl R BN HE2S (8] 43 A0 kS S 43 A, R B8R 5 3R 452441, 2010, 19

(4). 37-42.

[ 8] ATHT, WM. wAGR AR R T SR R 25 A R e Se 00 R, AEAS2EAR, 2013, 33(2) : 435-442.

[9] 27, XHEZE, LAER, Milh, X026 R. IVE I L ZDHE-UR VTV AZ RO H R (4 23 [ RS Jy 43 BT, I FH AR 25 24, 2009, 20(6) : 1263-1270.

[10] fedkte, B0, B3 V. R R IR ZAAFRE 11 R3320 10. MY ESS4R, 2004, 28(5) : 609-615.

(1] FEikHE, B2, Maaf, JRosit, Mokl PRIb s e il RARREVE R SRR S 9T, PHILAE 4, 2008, 28(3) : 574-581.

[12] MK, 2, TRITHI. S0 AR XD R ARV SR 43 S AR M RIS PEALMRAEBe 241, 2007, 22(3) « 7-10.

[13]  SKRIBENE, s, 5, SR, RSO, BRI 2R T R Z RS, PUdbbk2:Be =4k, 2007, 22(4) : 39-44.

[14]  SBIHGR, 5RO, BV JETROMIZEE IR I AR AR E PP IR SRR 1 —— DL e Ll S ROMBE T8 S ). MRl B2, 2009,

45(10) ; 19-24.

[15] Wz, D], skEH, M. JEERR WL IXIZ R ( Quercus liaotungensis ) T A 1% SAFRAE 5 25 [ 7340, £ 244K, 2009, 28(8) !
1443-1448.

[16] SKEH, D3, #RE, W, KiGEH. LRGSR LI RRF RS F R 23 [ 404 . A2 3524, 2009, 29(6) : 2789-2796.

[17] &R, T, R¥ER, YO, G, SRS I MRS B ARFI RS BIA R, AW 28, 2011, 19(2) : 224-231.

(18] Hrte, WFEIEF, WAL, kM. 4 LA R SR 3 S R as (] 404 SRR AR, b stpoll K248, 2009, 31(1): 7-12.

[19] #kZ, JUHIRI, @0, fLE, S8F T, ERIL KA AR A AR J2 SRR (% 23 (8] 4 A 4% Jm B LG, R b Mol K2f24 4, 2013, 22

(4): 36-42.

[20] #E3CHE, SAME, ki, RS 2510 AR X IR - R R MR G, AR 2R, 2012, 31(12): 3050-3057.

[21] KA, A0Bhe, X, BER, 95, T/F, BERIE. LI MHORR & & B BRI AR st. Jbatsfol Reg2¢4), 2008, 31
(72) . 171-176.

[22] MW, FZ2%. &+ 5 E SRR ARBRF RIS 0T, TLPRAAR, 2011, 23(2) « 39-42.

(23] WESF, SPHSER, TROOWE. SR LMAR MRS + 10 RARIR SRR B e R Bh 2. PEILAE 2241, 2010, 30(5) : 1012-1019.
[24] skl AEWRIREES ]2 A0 00 5AR SR 0T, AEA A2, 1998, 22(4) : 344-349.

[25] ZEw§l, SARE, skil, TR0, LEBR, 2R, X DA RES AT RERARTR A B VA SR B2 (B : Al A SR g . A 282

i, 2014, 34(20) ; 5925-5935.

[26] T, XVAISK, B3P, TR 7R R Pt ek IR BRI S A RIS, A2, 1999, 41(4) : 425-432.

[27] BHJI3&, iR, /NEE, BREUEIE ) KRR, RS AKX AR HBR ( Quercus liaotungensis ) FEZS 8] 73 A1 i 5. AR 752441k, 2008, 28(7) -
3254-3261.

[28] WZETe. WM. bt spEMOlHAHE, 2006. 63.

[29] A-WHEN, AHHE, QEGE, XNE, Hads, T/ANE, BB, dLat il B RO DM AA R I 2E 1% st S LA )40 A i Jmd. b mipfoll K 22
i, 2008, 30(Z2): 17-21.

[30] #AF%ME, BAR, B, WSUA, WA, #HIEME. 38 M5 TR MR KT AR AR R RE S A A% Jr) ST R AE AT 52 PEIUAR B 244, 2010,

http ; //www.ecologica.cn



S % 36 &

25(5):

1-6.

ki, JOHRL, AR, . KL Z v A MO [ O I B A i 2 (8] 20 A5 4% R B H OGP, B RUMOll R 27242, 2012, 34(2)

14-19.

S, WONE, B, 2EURLT. SRR R RS R BRI, 2012, 48(2) : 9-15.

AR, UK, AN, TR, BRROR, EACH. DL ZTRE Y BB LR S S AR SRS R AT, T2k SR, 2011, 22(10) -
2574-2580.

TSI, TP, A% DR R R A G B2 G ST, ORISR, RIS, 2011, 28(4) ; 5T-61.

B,
R,
KT,
WAE,
R,

SMAT, AR, eI, T ARBREEVE RRAER Y SO HE . 1D T AR, 2010, (5) @ 25-30, 39-39.

TUBTRI, JBTEE , A, K LR A MR K AR ST Sl 3B MolkBR2ABTSE, 2009, 22(3) ¢ 74-79.

ZEE R, gSOHE. BRRFIEEANF R B BB 2 RS R 5 SRR S Ar. A28 244k, 2010, 30(16) : 4317-4327.

MRR Y. T ARBRHE R RIS HT. AL A2, 1999, 23(5) « 433-440.

JisgE , JTETEI, e, BIEE . K AR A O AR MR 25 [ SR IE ST B STAROL AR 244, 2010, 32(2) @ 92-99.

http ; //www.ecologica.cn



